Abstract. This paper used ADF test, Johansen co-integration test and Granger causality test to prove that the GDP growth and Yunnan-Laos bilateral trade have a positive equilibrium relationship in the long run. The regression results also show that Yunnan's exports to Laos promote both economic growths which in turn expand bilateral trade further. It's expected that under the "One Belt, One Road" strategy, Yunnan-Laos bilateral trade will expand significantly.
Introduction
In the background of "One Belt, One Road" strategy, China's foreign trade has made further development. Laos is a developing country and borders on Yunnan province of China. It is a corridor for China to connect Southeast Asia. Yunnan, located in southwest China, is relatively backward province in economy. Bilateral trade between Yunnan and Laos has improved in recent years. There is a certain relationship between foreign trade and economic growth. This paper tries to find the relationship of Yunnan-Laos import, export and their influence on GDP of Yunnan and Laos respectively. It may help to know the motive and trend of Yunnan-Laos trade cooperation.
As the relation between trade and economy growth, Sautet (2007) [1] studies the opportunities and challenges faced by Laos in the China-ASEAN Free Trade Area. After the establishment of the China-ASEAN Free Trade Area, the Lao government has stepped up the implementation of free trade policy and the reform of foreign trade system. Xiao Yang (2011) [2] studies the Yunnan-Laos border trade and analyzes the problems such as lag of infrastructure, unbalanced industrial structure, lack of competitiveness and policy inefficiency. It suggests that the two sides should increase the construction of infrastructure, accelerate the process of industrialization, strengthen the training of leading enterprises, and improve the corresponding trade policies. It provides a theoretical study on the healthy development of Yunnan border trade.
Gao Weiling (2014) [3] studies the development of the China-Laos economy and trade pattern, points out that Laos economy is based on agriculture and its industrial base is weak. After the reform and opening up, Laos economy has changed a lot. But compared with China, its effect is not obvious. The author makes a comparison between China and Laos in terms of trade and investment. Finally, this paper analyzes the economic and trade cooperation between China and Laos. China is the second largest trading partner, the largest import market and the fourth largest export market of Laos.
Yan Yaru (2015) [4] uses the quantitative methods to analyze the import, export and GDP of Yunnan province during 1981-2014. There is a one-way causal relationship between import, export and GDP, and import is the Granger cause for export. According to the actual situation of Yunnan, it suggests that Yunnan should strengthen its foreign trade, introduce new technology and equipment, and upgrade industrial structure.
In addition, there are some researches on the economic relations between China and Laos in the background of the regional cooperation such as China-ASEAN Free Trade Zone and Greater Mekong sub regional cooperation. Gao yilun (2009) [5] conducts an investigation from micro perspective in Luang Namtha province of Laos and Yunnan Province of China. In the face of opportunities and challenges to promote economic development, China and Laos should strengthen cooperation, eventually achieve a win-win situation.
There are numbers of scholars who have studied the foreign trade of China's economically developed areas or the bilateral trade of China and other countries. But there is few research on Yunnan's bilateral trade and its impact on economy. Moreover, the trade between Yunnan and Laos can directly reflect the effects of trade on their economic growth and provide an empirical basis forecasting trade between the two countries.
The Status Quo of Yunnan-Laos Bilateral Trade
Laos is a low-income developing country and adjacent to Yunnan. Laos is " One Belt, One Road " strategic partner of China. In recent years, the trade between China and Laos is expanding and so is Yunnan (Y) and Laos(L) ( Table 1) . 
Analysis of Bilateral Trade Impacts on Economic Growth

Selection of Variables and Data Description
In order to know the Yunnan-Laos future trade cooperative wills, it is necessary to analyze the impact of Yunnan-Laos bilateral trade on GDP growth respectively. According to the world bank database, EPS database and the statistical yearbook of Yunnan province, this paper selects three indexes during 2005-2015, i.e. gross domestic product (GDP), exports (EX) and imports(IM). The three indexes include 6 variables: GDP of Yunnan (YNGDP), Yunnan exports to Laos(YNEX), Yunnan imports from Laos (YNIM), GDP of Laos(LWGDP), Laos exports to Yunnan (LWEX)and Laos imports from Yunnan (LWIM). They are divided into two groups: Yunnan and Laos.
However, the data collected show that Yunnan's GDP is measured in RMB, while other data are measured in dollars. In order to unify the unit of measurement, according to the RMB exchange rate against the US dollar, the gross domestic product of Yunnan is divided by 6.9.
Take the GDP of Laos as an example, as shown in Table 1 , Laos GDP data has a clear tendency. After taking the natural logarithm of the data, the trend of the data with time obviously weakened.
In order to minimize the heteroscedasticity of variance of the selected sequences, this paper takes the natural logarithm of each variable, using LNYNGDP, LNYNEX, LNYNIM, LNLWGDP, LNLWEX, LNLWIM to analyze, and then analyze the relationship between them by unit root test, Johansen cointegration test and Granger causality test.
Quantitative Analysis
Unit Root Test
The selected variables have certain time trend, so the research variables show the characteristics of non-stationarity. It may lead to "pseudo regression", i.e. without any economic relationship between the two variables and instability. It can also show a higher coefficient of determination. Therefore, it takes ADF test for LNYNGDP, LNYNEX, LNYNIM, LNLWGDP, LNLWEX and LNLWIM. The results are as follows:
(1) Yunnan Group As can be seen from Table 2 , LNYNIM, LNYNEX, LNYNGDP at 10% significant level of its ADF statistic values are greater than the critical value. It shows that the null hypothesis of the unit root cannot be rejected. So LNYNIM, LNYNEX and LNYNGDP are not stable and has a certain trend with time. Because LNYNIM, LNYNEX, LNYNGDP are not stable, they cannot be made regression analysis directly. After the first-order difference of the variables, the results of the ADF test show that the ADF statistic values are less than the critical value at the 5% significant level. Because the DLNYNIM, DLNYNEX, DLNYNGDP are stable and the same order sequences, it can use Johansen co-integration test to determine whether the LNYNIM, LNYNEX and LNYNGDP have a long-term equilibrium relationship. (1) D represents the first order difference of the variable; (2) * represents the critical value of 10% significant level, ** represents the critical value of 5% significant level, and *** represents the critical value of 1% significant level.
(2) Laos Group
As can be seen from Table 3 , LNLWIM, LNLWEX, LNLWGDP at 10% significant level of its ADF statistic values are greater than the critical value. It shows that the null hypothesis of the unit root cannot be rejected. So LNLWIM, LNLWEX and LNLWGDP are not stable and has a certain trend with time. Because LNLWIM, LNLWEX, LNLWGDP are not stable, they cannot be made regression analysis directly. After the first-order difference of the variables, the results of the ADF test showed that the ADF statistic values are less than the critical value at the 5% significant level. Because the DLNLWIM, DLNLWEX, DLNLWGDP are stable and the same order sequences, it can use Johansen co-integration test to determine whether the LNLWIM, LNLWEX and LNLWGDP have a long-term equilibrium relationship. (1) D represents the first order difference of the variable; (2) * represents the critical value of 10% significant level, ** represents the critical value of 5% significant level, and *** represents the critical value of 1% significant level.
Based on the test of the stationarity of the variables in Yunnan and Laos, the co-integration model is Equation 1 and C is constant.
Co-integration Test
To the long-term equilibrium relationship among multiple variables, Johansen co-integration test is the main method of co-integration test. According to AIC and SC criteria to determine the optimal lag order of the VAR model, the lag order of Johansen is 0. Verified by Johansen's trace test, the results are as follows:
(1) Yunnan Group From Table 4 , it rejects the first null hypothesis and the second null hypothesis at the 5% significant level, and accepts the third null hypothesis. It is assumed that there are two cointegration relations between the three variables LNYNGDP, LNYNIM and LNYNEX. The main cointegration relationship after adjustment is shown in table 5: From Equation 2, the coefficient of LNYNEX is 0.10926 which indicates that the exports have positive effect on Yunnan's economic growth. It shows that Yunnan's exports to Laos increased by 1% will make Yunnan's GDP grow by 0.11%. While the coefficient of LNYNIM is -0.5862, which shows that the imports have a negative effect on the Yunnan economy. Yunnan's imports from Laos increased by 1% will make the GDP of Yunnan decreased by 0.59%. And in terms of the absolute value of the coefficients, the negative effect of imports is greater than the positive effect of exports on Yunnan's economy. The above co-integration equation is in line with the general principles of macroeconomics, that Yunnan's exports can bring growth to the GDP of Yunnan.
(2) Laos Group From Table 6 , it rejects the first null hypothesis and the second null hypothesis at the 5% significant level, and accepts the third null hypothesis. It is assumed that there are two cointegration relations among the three variables LNLWGDP, LNLWIM and LNLWEX. The main cointegration relationship after adjustment is shown in Table 7 . , the coefficient of LNLWIM is 1.4191, which indicates that the imports have positive effect on economic growth of Laos. It shows that Lao imports from Yunnan increased by 1% will make GDP of Laos grow by 1.42%. While the coefficient of LNLWEX is -3.1245, which shows that the exports have a negative effect on the economy growth of Laos, i.e. Lao exports to Yunnan increased by 1% will make the Lao GDP decreased by 3.12%. And in terms of the absolute value of the coefficients, the exports' negative effect is greater than the imports' positive effect on economy of Laos. Lao imports from Yunnan can bring growth to the GDP of Laos and exports to Yunnan exists "export immiserating growth".
Granger Causality Test
Based on the above results, there is a long-term stable relationship among variables, but it does not mean that there is a causal relationship among them. Granger causality test is used to test the causality among variables. Granger causality test can test two-way causal relationship of multiple variables. According to the AIC and SC criteria, the lag order of each variable is determined as lag 1. The results of Granger causality test among variables are as Table 8 and Table 9 .
(1) Yunnan Group From Table 8 , at the 10% level, there is a one-way causal relationship between Yunnan's GDP and Yunnan-Laos bilateral trade, i.e. Yunnan-Laos exports and imports are not the Granger cause for the GDP growth of Yunnan. But the GDP growth of Yunnan is the Granger cause of YunnanLaos exports and import. At the same time, there is a one-way Granger causality between imports and exports of Yunnan, i.e. Yunnan's exports to Laos is the Granger cause of Yunnan's imports from Laos. 
Conclusion
Economic theory holds that there is a certain relationship between foreign trade and economic growth. From the statistical analysis, Yunnan-Laos bilateral trade is reciprocal and promotes both economic growths. The results of ADF test, Johansen co-integration test and Granger causality test prove that the GDP and Yunnan-Laos bilateral trade have a positive equilibrium relationship in the long run. The regression results also show that Yunnan's exports to Laos promote both economic growths which in turn expand bilateral trade further. It's expected that under the "One Belt, One Road" strategy, Yunnan-Laos bilateral trade will expand significantly.
To Yunnan, it should take the geographical advantages of bordering on Southeast Asian countries and expand the demand of foreign markets. Yunnan should continue to implement the strategy of "Going out", seize the opportunity to strengthen the construction of the free trade area and promote the economic development. To enhance trade development, Yunnan could upgrade the exportoriented economy to achieve multi-type, multi-form of trade model and increase products or services differentiation to meet Lao demands.
To Laos, it can utilize import goods or services especially advanced technology which could improve the production efficiency and maximize the benefits to upgrade its industrial structure and focus on building a good trading environment to change the status quo of "export immiserating growth".
